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t-ll<5lBi ^^32). 7]0^ ^^-^ ^ S\S. ^ l}-^ol 7flAl^Cf. 

^y] 7l^ o^ce^]^ >^7l s.^ cH:cefl:iiofl -g- 

S.^ ^til^M tb ^7l ifloijAi ^% ^ 7l<a ^^o] Djis.e] ^^.4 
S. 2 
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t\]o]B\ ^^ 7l<a ^^4r ^^]^] ^ 9X^ S^S. ^ lJ-^.{ Integrated 
circuit capable of operating data read and data writing simultaneously and method thereof} 

£ 1^ 7V^1^ tilS.Bl ^AlS^ Bl-olTg;£olr^-. 

J£ 5^ £ 4^1 440^;ql# ^^3r>^ ^>H<i]i=1-. 

£ 6^ :£ 4^ 445^^1# ^^^V^ 

I£ 7^ S. 4^ 455^7^11- ^^^>fe ^VHolcf. 
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<10> ^ «Vt^^ Sl^ofl iH7> ^5l^ ^ 2^ ^^o)] o^^o^A-l 

DflolEi S.^ :^^J!f 7l<a -S-3I-01 ^A]6\] ^e^^ ^ o^^ ^ Hj-,^o|] ^ojcf. 

<ii> <a^^"?l -^71^ ^(synchronous RAM)^ ^}^^ ^7]^}"^ ^% dlojE-] 7l<y 

<i2> o]^ ^(double data rate RAM)^ #^5^ -S"* "^l^^l^!!- s1-7j- 6il^lti>cl- c-flolE-js. 

^^^^S.^ CflolEi ^^1-^ 2U}1 #7> Aj^c].. iiEii4 <ati]:2^ol tflojE^o^ 
^ai)- c^lojE-l^ ^^o] ^l-ufo^ :^^].c:^ ^l^^H^^. SH(common 1/0)1- o]^ 

<13> v\]3.^ cfl^^(bandwidth)<^l ^JQ-^l , ^e)^ <a#^ iHCseparate 

1/0)1- ^i-§-^>fe >fl#§<^i ^]^s\jL 9X^. ^, #^oi s-^a^ y^]o\:^ ^ 

9X^^ ^52}- #^ ^o] ^sl^ ^oirq-. ^sl^ %^ 7>^ pilae:! ^^]^ 

tb ^7] ufloll ^# ^^(read command)^ ^# c g^j^^d-ead address), 7l<^j 
(write command)^ 7l<y <>|:Be11i( write address) ^ 7l<i^ cflolEl (write data)* S.^ 

<i4> zieiM-, ^sl^ 71-^1^ ^]S.^ ^^]^S. *>M-sl tfloilAi 

^^(read command)-^ «>l^efl^(read address), 7]<^ (write cominand):^ 7]"^ sfl 
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^(write address) ^ 7l<a cHojE^ (write data)* t^^^}^ ^-f , -^^^f 7l<a -^2|-o] 

<15> Cfl^^lE^^ ^#21- 7l«a^ ^tb Bt^^ «:^^^7> #5^51 t!" ^71 ifloll «i ^ 

^£]o1o> ^2|-^7l- H^-olo^ Al^Hl ;^ltb^ ^;^l7> ^j^Cf. 

<16> £ 1^ ^B^^ 5LH» 7l-xl^ v\]S.^ y^^]o] :g.^o. ^tg^].^ B)-olT^JiEo]cf. 

<17> <H^efl>isq- ^:)^ el-oiA>olo^ <Q^ ^o]B] ^ %^ ^o]b\$] eflol^AKiatency)^ 

v\]S.^ ^J-^l^l 2|s. ^>^^o)l u^-H]- ^e1-;^lH-S. £ loflA-l^ <:^7lA^^ ji^s);^l ^^cf. 
<18> £. 1^ ^^(CLK)^ ^ ^7l 7l<a c>:|:^efl>;(WADD)5!l- ^# 

i(RADD)7> S.^ 91^. #^ <0s(CLK)2l oil;^lo1lAi <y^sl^ o^^efl^CAO, A2. 

A4, A6 )7l- o:|^ell^(RADD)olJi, ^S(CLK)s] ^>7j- oiixloflA-l <y^£]^ c>i^5|]^(Ai, 

A3, A5, A7)7} 7lSJ olH.sfl:i(WADD)o14. 
<19> RESSf WES^ ^# c>:i:Befl^(RADD)s1- 7]*^ <H J^5ll:ii(WADD)» ^^*>^ ^ 

<20> s.^ <H^5ll^(RADD) A0<H1 ^*><^ e|-^(AWL0)7> #>^^^£]JI, &l-<y (AWL0)<^1 -g- 

^*><^ c-iioiekqo)7> %^^t^. 7]<a <h = 51i^(wadd) ai<^i ^^s^><^ hi-<?i(awli)oi 

<2i> iil-el-^i, ^# -S-^* ^tt ^-]-^ 2l-^(AWL0)4 7l<y ^tt el-<y(AWLl)^ 

^ ^:£(CLK)21 ^ ^7]s\ ^o]7} ^, -i-^ ^s.^ ^ ^7l-i-<?>cHl ^7] 

o^^efl^il- 7>^1^ Dflael ^<H1 ^^1-^ o.^ ^«^>^ ^>S.S- ^J:(CLK)2] ^ 

711- #ol7l o^S^^ ^;^l7> Sicf. 
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<22> ^ ^x^ol ol^:ii;^l-^l-^ 7l#^ ^^1^. ^7] xfloflA-j pfla^^ ^<Hl tfl t!: 

<25> Bflzi uflSel ^1^1^^ 7\o^ o^^elli >a-7l 0^:^511:^011 -S-^sr>al >^V7l ^11 

S-Sl 1:^-1- ^ >^i-7l 7114=1 ^lS-21 #^#^1 ^-l^j-^ cll<^lBll- ^#^V7lt+ ^7l pflael -1:^1- 
^ ^o^7l 7114=1 Ir^-i-S. >S-7l c-llolEll- 7l<at!:^. 

<26> S.^]^ EflZL Plla.Sl ^H^^ 7l<a 01 = ^11^ ^ ^^1-71 ^%: ol^5ll>,7> ^<^^% ^-f , 

^7l C-llolElol -S^^oll- 7l<?^ -g-^ol Aj-7l nll2.el M-^jzl- ^V7l 7ll4^ ^-^ofl Z^-Z]- uj- 

<27> Aj-71 7i<y ol^eil^ ^ .^1-71 s.^ cH^ell^7> cl-€- ^-f , ^^71 zl-z^sl 7l«a ^ CH 
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^ 2)1^1- ^Wl*>JL, ^7] A-lti. nil a. si ^^y] 7l<i1 ^:iS!l- ^^7] ^# 

<29> pils.21 ^s. ^fl«.o^ A-ls. ^-1-^ i^l2.el 1:^1- ^ ^"^tl: 7}7]^ 

^]3.B] ^1:^ ^j-7l ?fl4] v\]s.^ ^s.o^ el-q-o^ oiis.g:i cfl-i-^rf. ^7] 7fl4=l ^l^Bl 1-^ 

<30> ^71 EflZL t^lael ;^1cH^^ ^7] 7114=1 ^IS.51 1:^<^1 i:fl-S-Sl^ ^71 A-lH oUS-H^ ^S.o^ 

cH^efl^il- M-Bl-tfl^ 71141 ^1-E.Sl Ol^eflrfi ^ ^7l 7114=1 ^3.^ ^^^] 9X^ ^<=>] 

^s.^^]m ^^^^ -R-JL ^^^1- ^i^>tb^. 

<31> ^7] EflU I311S.51 >*1H^^ >^7l A-ltL Till 3.51 ^-^l- ^ s^>u|.» -^^^1-^ ^^7] 7]<^^ O] 

cH^^l^^q- ^1-71 ^# <HJB5lliSl olc.£ll>,7> AiS. ^-f , ^7l 7l 

<a c>iH.ell^sl- >^V7l ^# c>1^ellrii ^ o^ii ^l-M-S-^1-71 7114=1 ^I2.el <^^elli5l- ^^s:>xl ^ 

-^^ ^7i ^^ c>i:E.eiiioii cfl-g-si^ >a-7i ^3.^ ^^^]^^ ^^e>zL ^^7] 

^SL^ 1-^<^1^^ 7l<a ^«S*>H, ^71 ^# -^31- ^ >a-7l 7l<a ^^l-^ ^AHl ^^^Cf 

<32> AJ.7I EfllZ i^lS-£l ^H^^ ^J-71 A-lti. P112.S1 1:^1- # ^Vuf^ ^ ^ 71*^01 

:^Ell^si 01:^511 ^7] ^^ o]s.^^s] o:i = 2il>i7l- A-is. -g-'gt!- ^y] A ' 
^ «^-Befl>i ^ >^7l <H:^sil^ ^ *>i47> ^V7l 71141 ^iS-el o^j^ell^iiS}- ^^l^l^, ^7] 
7114=1 ^lS2l oij^efl^^l- <^^1^ oi = efl>,oii dl-g-s]^ -g-2}-oi ^^-71 7ll4=l ^lS.sl l:^<^l^i 

SlJl 'a^lSl^l cHJ=2ll^oll tfl-§-£l^ -i-^ol >^7l nlla.El l-^^llA-l ^^^Cl-. 
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<33> ^7] 7l<a o^^efl^i ^ >a-7l ^# o^^sll:di7l- £^ 7fl4^ v\]3.b] o]^^]^iSi\- <U^]S\ 

^71 ^zir ^ -^M 7l<y ^3)-^ -^Aloii ^^^r]-. 
= efl>ial c>ic5i|^s|. s.^ o^^ellcisl <H^5il>i7l- cf^ ^V7l 7l<a 

<35> 7]oj o]^z]]^ ^ ^1-71 S.^ 0]B.Z]]^7} ^>7] ^flS-S^ <>1^5fl>i<4 <U^]S] 

<36> Aj.7] 7]<y 0^:^51141 ^ ^7l ^# 0^^efl^7l- -E.-^ ^1-71 ^]3.^ ^^j^l 

^1 ^7l >Jd^^ ^l2.el ^ ^7l 71 <a <H^5fl^ ^ ^1-71 ol^ell^o]] cfl-g-sl 

^ ^is. tq-^ A-iw v\]s.^ ^^^^^^ 7i<a ^ ^^o] ^^^x^, ^7] ^# ^ 

^oM 7l<a ^ahi ^«5^ci-. 

<37> ^V7] cflojE-i^ cf<^ c-flolE-l #(SDR: Single Data Rate) ol^ c-flolE-1 ^(DDR: 

Double Data Rate)S #^^^1-. 
<38> ^71 71 ^^^*>7l ^t!" ^ ^1 2 ^aHHI ^S.^, <a#^ 

7}- ^e^sl^H 9X^ ^^ oXo]A^ ^^7]\^ A-^ti. v]]s.^ l:^*^ ^^-z^- ^wl^>^ v\]3.^ 
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<39> 7114=) ^S.^ 1-^*^ Zl-Zl-o^ DllS-Sl M.^6\] ifl-g-Slc^, ^^o;; 7114=1 ^^oll 

-§-^^>c^ X-i^^Vsl no]B\7} ^^S\7^X^ clI'^lBiyl- 7l<a^t:1-. T:q^^^*^ ^l-Zl"^ pfl 

<40> EflzL n]lS.S^ ^H-^^ 7l^ A]^ S.^ A]^ A]^, ^^71 7l c^^eflrii 

^7l =-# ol^efl^* ^-tl*>^. #^ ^5:^ t!- ^7l ■§-<?> <a^5l^ ^7l 7l«a <H:E.efl^^ 41- 

7l 0l^Sl1>i7l- ^Hl Xt^E\ ^71 C-llolElo^ 71 «a -^^l" * ^^o] ^X\6\] ^^3E] 

?fl4^ -tlJ: SE^ ^7] ^^-^Jtlrcl-. 
<4i> >^i-7l i:!^^^*^ zl-zl- ^1-71 A-la. Dfls.el ^^.^o^i tfl^sl^ 4^711^ 5)^-1-* 

^tiltb^-. ^7l C^^^ 7l<y <H = 5ll:fl Cl^^ ^ S.^ 

^Sll>i Cl^xy "^^^Jl, ^7l A^y. Dlla.E) l-4#^ ^7] 71 ol^Bll^:: ti)^i^ sfl^, 

^ ^oM <H^slli 1^^^ AA "^^^A. 

<42> >g-7l rf^ 7l^^ ai)-;^lll- ^^^S>7l ^t!: ^ ^^^^ ^1 1 ^^1<^H1 4^ C^WlE^ ^ 

^2). 7l<a ^A%: ^^jofl ^^^>^ 1^^^, 3£H7> ^S^SlcH ^JL ^^^1 tb ^71 

-^tV 7l<a o^^ell^ifil- ^%: d\^^^^:^7\ <>^%^^ , ^^7\^ a-I^. Dflse) ^-^-g-^ zl-z]- ^wl 

4^7fl£l n11S.5l #41-, ^1-71 T^lael cH-g-S]^ 7114^ ^12.B^ #41-^ ^^l^fe 

^ISSl dlolEl ^# ^^^s). 7l<a ^AHl ^^^>^ «j-.^oil o;iolAi, (a)#e^ ^J: 

21 tl: ^7l -^<y: >a-7l 7l<a ^l^efl^sq- >^i-7l 4# <H -^511^71- a.-^ SJ^^I^^l ^7l 7l<y cH:e. 
ell^ ^ 4# cH^eil^ ^ <>1:^ ^VM-'?]: <?J^5l^>cll- :^cJ-^>^ cfTfl. (b)^J-7l 7\o^ 

ell>i5!l- >^7l s.# d\^AA^7\ s.^ ^7l 7l^ o1:bsi1:^i^ <HH.el1i5q- ^^-71 

<>1^efl>^iSl ^si\ ol^eil>,7l- ^^*>^ "^A, (c)^7l 7l^ <H:^Bll^sl ^$(\ o^je. 
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^^7l (d) ^Til^ (dl)^7l 7114=1 ^l2.el Ir^'Hl ^-l^slol no]^7} -H-JLtb;^!!- 

^711. (d2)-^7l v\]3.^ ^S.o)l ^^^o] ^o]B\7} -^JL^M ^A^S ^7l 

cH^eil>ioil cH-g-si^ >a-7l ^]s.^ ^^^]^^ ^>7l 7114=1 ^is-el ^^^]^^ 

7l<^,1 ^^1-^ ^^m^ "^n, (d3)^o^7l 7B4=| 1^1 2. &1 1-^<H1 71^^ C-flolBloll C^l 
^m(update) ^1^1^ ^^1, (d4)'^7l ffl4=l ^S.^ ^^<=^] ^^^^^o] xi\]o]B\7} -^S.^}^ ^ 

7] O^^Ell^oll cfl-g-Sl^ >^7l v\]S.^ 1-^olMi ^# ^3)-^ >^7l 7ll4^ xi\]S.^ 

o\] 7.]:^^S\<^ C-HolE^l- ^#^rH cfl^^l^ ^IS-Sl ^^<^] 7l<a^>^ ^Tfl ^ (d5)>^ 

7l 7l]4^ iillS.51 7l^ ^^^fJl, ^71 7114=1 t>llS.5l ^^c^] 7]<^^^ tflolBlofl 

^.e.* *acllolH(update) ^l7l^ ^^1» ^^IW. 

^11^ ^]S.^ oi^efl^-- 7^4:) ^^s.^ M.^.6\] cil-§-£l^ ^7l A^ti. p)ls.ei ^s. 
si o^^ell^dil- M-El-'^cf. 

^7] (c)^ (Cl)>^7l 7]<a <H:BEfl>i ^ >S-7l ^# Ol = ^l^ ^ ^>M-7> >^7l 7ll4^ ^^12-^1 
<>|=.efl^5^ *a^l5l^, ^7l 7114=1 ^12-Bl «H = E11^^ <U^]^ <^^^]^c>\] cfl^Sl^ -f-^^ ^7l 

7114=1 °112-51 l-^^l^i -^71 7114=1 nS-B] c>i^efl^fil- <a^lsl;<l o^JE.ell>iofl c)l-§- 

^7l tiflssl ^^*>^ ^;^1 ^ (C2)^7] 71 <a C>1^511>1 ^ 'S-7] ^# 

-Bell>i7> S.^ >^7l 7114^ v\]3.B] 
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^^ 7log ^2}-^ -^oM 1-^<^1 7]<a^ tll<^lBlofl ^^^^ <at-iioiH(update) 

^7l (b) ^/^m (bl) ^7l 7l<^J ^l^^sll^^ c>i:E.e)l>;S!l- ^7] ^% o]^^]]^o:^ ^ 
^ o]^z]\^7} ^'U^}^] 71^ o^^ell^i^ ^71 ^# <:H:E.Efli7l- ^7l 7114=1 ^]S.^ 

cHJE-ell^sq- <^^151^^1» ^^^]-^ ^Tfl, (b2)>^7l 7l<a cH:=5ll>i ^ >^7l ^# <H-^2l]^ # 

B.t]]^ic]] tH-g-sl^ ^7] 7114^1 ^l^ej 1:^«^1A-^ ^«5^>Ji, ^7] 7B4=I <H:=Bil>isq- 

^^l^^l ol:E.ell^«4 <a^l5l^ -^^l-^ Aj-71 1-^<H1A-1 ^Sjsr]-^ ^711, (b3)-^>7l 

71 «a 0^:^511^ ^ .^1-71 s.^ c^lcgll>,7l. a.:^ >^7l pflSEl Ol-^efl:^^^^- ^1^)1^1, ^7] 7fl 

4=1 i^lS-Sl Ir^oflA-l s.^ ^^l-^ =^^^>Jl, -^1-71 Dlls.e^ l-^oflA-l 7l<a ^^S^ ^. ^ 

7] Bilaal ^^o\] 7l«y^ cflolEioii ^^^M. <yc-lloiH(update) ^1^1^ ^^1 ^ (b4)^>7l 7l 

<a <^^ell>i ^ >^7l <H^ell>i7]- £^ >^7l 711^ v\]s.^ o]^^]^si\. <a^lsl^] ^o.^^ 
7l tills.s^ ^s. ^ 7ioj o^^efl^ ^ ^71 ^^ ol^efl^'H] t:fl-§-5l^ A-ls cf^- 

TJiise^ 1-s.oilA-i 7l<a ^ -^^^ ^«5^V^ ^wltbcf. 

^7l (a) (al)^7l 7l<a ^ ^1-71 ^% ^ o^i- ^].ul-n> o^^^ 

-a^^ ^7l 7l<a <Hcefl>, ^ ^7] s.^ o^cefl^ ^ o]2=^ ^].u)-7> >^7i 7114^ xiflael o]^ 
^^15]^ ;^11. :^c]-^>^ cj.^1^ (a2)<a^^ ^7l 71SJ 
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<H^5fl^ ^^ o]B.i\]^7} ^7] 7114=1 ^]S.^ 'a^l^^, ^7l 7114=1 ^]3. 

el c>i^efli5il- <a^m 7lS^ o^^efl:^ ^# <H:E.efl>i<^l cH-i-^^ ^oM ^'114=1 t^flS-e] 

^^oflA^ ^^^m ^^1 ^ (a3)<a^€ >a-7l 7l^ <H:Befl>i £^ >a-7l ^# CH^^1^7]. >^V7] 
7114=1 °lls.sl c>i^efl>,sq. <^4^]s\^] ^o.^, >^7l 7ll4=| ^3.^ o^^rii]^^^ 'U^]^^] 7l<a 

<48> Aj.7l M.^ vfl«.o^ A-^S. Cf^ A-lH t^HS-e^ ^ ^<^^V O^^^H^il- 7l- 

^ls.Bl 4.^^ ^^y] i^lS-e^ 1-^^ *>M-^ ^IS-e^ ^oil cfl-§-sl^ ^^^S. 

<49> Aj-7l ^flXj xiflae^ ^S.o^ A>ol^^ ^7l §1-14^ A^ti. Dflsel A>ol^S>}. :^7lul- ^ 

^^^S. *]:cl-. 

<50> ^ HVt^jZl- ^ ^^^^ -^^l-^l-^ Ol^ ^ ^ ^Vi^o^ ^AHl o^^Vo^ ^>^^£l^ 

*1 olsfl*>7l ^«flA^^ ^ ^i:§o^ W>^^^V ^^1<^11- <^]^ls:>^ £^ ^ 7l ^fl ^ vfl 

<5i> ol^v, ^-^tb ^^^H ^ ^^^^ wj-^^t!: ^^1<^11- ^^^^S.'Ml, ^ 

-^Ml-^l ^^tlrcf. ^ £^^11 ^1^1^ -S-^tb ^^tb -^^lll- M-El-^flcf. 

<52> £ 2^ ^1 1 ^aHHI 43 sis* M-Eftfl^ ^S-Jtolcf. 

<53> 2* ^S^V^a, ^^ ^13.(200)^ ^^7WS] A-^y. u|1s.e^ ^^.^.(smbi, SMB2 - SMB M) 

* T^«l^>^ oflS.el l-^-i-CMBl, MB2, MB3, MB4), v\]3.^ 
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•i-(MBl, MB2, MBS, MB4)<Hl cfl-g-s]^ ffl^i) ^^s-(cmbi, CMB2. CMB3, CMB4) ^ BflzL ^ 

S-Sl ^Io]-«(210)1- ^altbcf. £ 2^ ^1^(200)^ iB7l- ^B^£]o1 ^Jl, 

<54> D)]2.e^ 1:^1-(MB1, MB2. MBS, MB4)^ ^^tb 7}^]ji 9X^, ^]s.€\ 

^■i-(CMBl, CMB2, CMB3, CMB4)£ ^<U^ ^2i^ 7}y(\JL SX^E.^, ^]S.^ -l-^^CMBl, 

MB2. MBS. MB4)# ^ ^]S.^ ^mm2)^- ¥ ^3.^ 1:^(CMB2)^ ^^^S. ^ 

<56> ^ ^vx^o^ <H^sfl^(WADD) ^ ^# o1:=5fl^(RADD)7]- ^<atl- ^-f . t-fl 

^l^i^ ^# -^^^ 7l<y -S-^o] 2. Ir^J!}- 71] 41 ^3.^ ^^<^] M-¥<^^ -S-^l^fl ^ 

<57> ^,7]^ <H:E.efl>i(WADD)5q- o1:^eil^(RADD)7l- -^'a*>o^ -^Ajoil «>u)-o:| v\]s.^ 

1- ^(<^1» ^12 1-^(MB2))^ ^^tb °flS.sl . SMB2)ofl 

^ eilo>^ A-lti. Dil2.s^ l:^(SMB2)o1lA-l c]]o1e-1o) s.^ ^^o] cflojEio) 7)0^ 

A^ti. ^s.(SMB2)ofl tfl-i-S)^ ^]3.^ l-^(CMB2)oll>H ^].^ ^o] 

<58> uVcflS. tills. ^^(MB2)ol]Al c-llolE-lS^ 7l<a ^3l-ol ^s^Slig c-llo]Ei^ ^# ^§-^1-^ till 

2- 21 1-^(MB2)<^1 7114=1 l:^(CMB2)ollAi ^sJsliE^ t!:i=f. ^^1 
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<59> ol» ^*><^. 1-^(MB2) ifl-^-S] A-ls. tq-€- DflS-el ^s.s.(SMBi, SMB2, SMB3 

~ SMB M) ^ -^-at}: cH^ell^il- 7}^]^ ^]3.^ 7fl4=l ^^IS-el l-^(CMB2)sl ^>u|-o^ 

# ==r«S€ ^-f-£ ^ ^Z-^^S., v\]3.^ ^s-o) aH^^ sr>u)-5^ A-lti. 1^112. 

<60> oieitt -S-^l-^ Bflu T3fls.5^ /Hl^^(210)'Hl ^^S^cf. Efln pflie) ;^ioi «-(2io)^ 

7l<y <H^efl>i(WADD) <^^gi]^(RADo)oii -§-^^H ^IS-S^ 1-^1:(MB1, MB2, MB3, 

MB4) ^ 7114^ T'fla.sl -i-^^CCMBl. CMB2, CMB3, CMB4)<^1 ^# ^Vt^ ^]3.^ 

^^^ml, MB2, MBS, MB4) ^ 7ll4=l 1-^*(CMB1, CMB2, CMB3, CMB4)S. t^lojE]!- 7l«a 

<6i> 7]^ <H:E.5flr^i(WADD)fi1- ^# <^:=efl^(RADD)7l- v]]3.^ ^^(MB2)^o] ^^.^oj 

Dflas] lr^<HlAi ^# ^^o] 7114:) ull2.el 1-^(CMB2)<H1A-1 7l<a -g-^ol 

^-f , 7114=) ^IS-el 1-^(CMB2)<>11 7)^^ t-]lolBl7> ^Efl 7l<as)olo> ^ ^s.^ ^s.(mb2)^ ^1 
w. ^lae] -i:^^ ^^7} 7114=1 i^l-E.5] olcEfli^Al EflzL ^113.5:1 ;^1H-^(210)<^1 ^i^i-^cf. 

<62> ^, 7114=1 Tjlls-s^ o1 = ell>i^ 7114=1 ^3L^ 1-^(CNB2)<^1 7^^^s\o] ello]E-l7> ^sfl pi\ 
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<63> 'cHJBeflrfi ^oil^i ol^efl^il- ol-g-srH ^]S.^ ^l«H-?-(210)oll ^i^J-^ 

<64> cfo. 7)0^ <>|:^efli(WADD)5q- ^# ol-^5ll^(RADD)7> -S^-a^l-:!!. lE^t ^]^^ 7]'^ o] 
:Befl>i(WADD)sq- s.^ = 5i]^(RADD)2f£ ^'U^-^ ?fl4=l ^12. el l:^(CMB2)o11 7] <a -^^j- 

=T-^B|o1o> ^ ;g o.7|. ojcf. o] ;g o.^ ^IS-Cl 1:^(CMB2)«H1 ^d^^-l 7l«g£]c>l oj^u] t^jo] 

<65> -^jLtl: t-^lojE-le}^ ^S.^ 1-^(CMB2)<H1 ^^-1 7lSJs)ol o;^^ cflo]E^§ ^1 

3.^ ^mm2)2] cfl^s]^ A-^ti. nl]s.e^ M.^6\] 7log^> c^o. <y ol^5fl>,(WADD)<^l cfl 

-S-Sl^ c-llolE^s. M(CMB2)'^1 7lS]^o> ^>7l nfl^olc^.. v^s.^ ^s.(CMB2) 

<H1 ^^^^s\o] r:^]o]B\7} -e-JLtb^l* ^^^m -B-Jl EflzL uflael >5ll<H^(210)o]l 

<66> 7loj o1^5ii^(yADD) ^ ^# <:>1^efl^(RADD)7> cf^ ^-f , z^z^-s] 7l<a ^ ^.^ 

<H:E.5ll:fi(WADD. RADD)<^1 cfl-g-s]^ a-^s. cf^ 27'S\S^ a-^h. t^lae^ l-^-i-<>l z^-z^- ^r^-. 
<67> oil- ^^Vo^, ^^ 2)5.(200)^ 7]^ 1:1^^ ifl:±i(ol£Al)Sil. o^^efl^i 

SMB2, SMB3 ~ SMB M)^ 7l<y c>1:^Elli^i ^3."^ s.^ o^cefl^ ^fl^iofl z^z]- o^:t 

<68> c-flolE^^ cj-c^ cflolEi ^(SDR: Single Data Rate) 2E^ o]^ ^o]b^ ^(DDR: Double 

Data Rate)S. ^ ^ ^^c^ SE^ #^€4. 
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<69> Eflu v]]s.^ ^]o]^(210)7} DflS-el 1:^(MB2)34 ^\S.^ 1-^(CMB2)^ ^]^^}<^ til 

<70> £ 3^ ^1 2 ^Alojjofl ttj-^ 5|S1- M-El-ifl^ Ir^Solnf. 

<7i> S)S.(300)^ 4^7fl^ A-lti. Dflael ^s.s.(SMBi^ SMB2, SMB3 ~ SMB M)^ ^ti] 

°fla.sl l-^*, 7114=) ^]3.^ 1:^*, ^ Efln i^liel ;^ioi«.(310)l- 

<72> v\]s.^ ^^^^ zl-z^-o^ T^is-el cfl-g-s]!^^, ±^o^ 40] ^^(CCLS)<H1 

-i-^^H ^-l^^ iHloiBl7> #^sl^i4 c-iloiE-17]- 7l<a^cl-. t:l^^^#^ Z]-Z^-o:) ullS-e^ 

(DCLS)<^1 -g-^*l-<=^ w. pflas^ «.s.=.(sMBi, SMB2. SMB3 - SMB M)* ^1<H«^>^ t:^^^ ^S. 
(DS)» 

<73> s. 3^ ^^7l]2] u\]3.^ ^s.^ ^ ^1.140] Pl]S-5l l-^(MB2)2l- ^=^-71121 cl^T^y-^ ^ 

<74> n^-g^A-^ 2 ^Alo^joil 4^ :^S(300)^ ^^S] ^rgs. :£ S^fl S^l^g pflae) 

l:^(MB2)2l- 7)14) nflS-El 1-^(CMB2), ^3.'^^i320) ^ tflu i^flse:! ;^lo^ Y(310)* <^l-g-^><^ 

<75> Eflzi ^S.^ ;i)]<^^a.(3lo)^ 7l<a ^S(WES) SE^ <as(RES), 7l «a 

efl^(WADD) lE^ <H-E.b1]^(RADD)1- ^^S] t!: ^7l ^<?]- ^^S)^ 7l<g 

<H:Befl>i(WADD)2]- c>1:^efl>;(RADD)7l- ^'U^ ^]o\] nj-e}- >a-7l cilol&]o^ 7l<y -^2]- ^ s-^ 
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-S-3)-ol ^A]6\] ^^(CCLS) 1^^^ ^1^ ^^(DCLS)» ^ 

^ £^<H1^ H^ls);^] ^^0.14, s.^ >0s(RES)i4 7l<?^ ^3:(WES)-£ ^]S.^ 

(MB2) ^7114=1 xjlliiel ^s.(CMB2)^S. ^7>^ ^£ ^cf. 
<76> £ 2^ 2)^(200)5^- i^V^7Ms t:!^^-?-!-^ y-^jr^ A-^y. uijiel lr-^#(SMBl. 

SMB2, SMB3 ~ SMB M)<^1 cfl-§-s]^ 4^7fl5^ ^S-^i^]^^])^ '^^]^^. 7]^^ 

«>|:^efl:fi(WADD) ^ o1-=efl^(RADD)7> a-^^ cf=. , z]-z]-o^ 7l<a ^ o1:=Ell::^^ 

(WADD, RADD)<^1 i^-§-^^ ^^S. c^-^- 271)31 A^ti. pfls.e| ^^.s-ol z^-z^- c^^i^ e)«^1o> §>7l ufl 

T^-ltAl) ^ s.^ cl^^ 3tfl>::(nl5.Al)fi|. ^^Sjjl, A-lti. Dl]s.s:| ^s.s.(SMBl, SMB2, 

SMB3 ~ SMB M)^ 7]<^ o]^^^ ^3.^ ^^(v]S.^])Si\- <>|^ell^ ^3.^ 3|l^(nl£A] )o11 

<79> IE 5^ £ 4^ 440^/^11: ^^^V^ ^1-B<^lnf. 

<80> :£ 6^ £ 4^ 445^^11- ^^^>^ ^VB^^lcf. 

<8i> £ 7^ £. 45^ 455^;^11- ^^*>^ ^VHolcf. 

<82> ol^>. £ 2ifl;=^l £ 7* ^3i^}^ n'=>]^^^ ^# ^^ij. 71 <a ^Alofl ^*S^>fe ^ 



49-18 



1020020065682 «^^>: 2003/10/23 

<83> 1^^^, Al:^o^ ^ ^7] ^OV 7l<y O^cefl^^sq. S.^ cH:^Bfli7}- S.^ ^ fe^l 7] 

<a cH-^Bll^ ^ ^ <Hii oj^£|-^i^ ^^t!:4.(410 S 3^ 7l<a 

^JKWES) ^ ^^ ^S(RES)<H1 ^*><^ n= 

<84> o^7lA-l^, >Jd^ ^J:(WES)7> ^-f efl'iolTlul- s.^ ^:£(RES)7> sfl»i<y 

^-f 4^ 7l^ o:|^efl>i(WADD)sf o1:E.2.fl^(RADD)7]- ^^tlrcf. 1-^ 7] 

^ ^^(WES) ^ ^JlCRES)^ efl^c^l §>ol Efliioi ;g o.ofl 7)0^ <>|:Befl^(WADD) 

9\. o]^^]MMDD)7} ^^S. SlSl- ^iE SX^ ^o]t^. 

<85> Bfl^ piifie) ;^1<^1-^(310)^ 7l<y ^:£(WES)S!f ^# ^JKRES)* ^^*>:a, 7] 
^ ^:Befli(WADD)5if ^% tHH.efl^(RADD)l- 

<87> 7lS] <H^5fl^(WADD)M- ^# <^^elli(RADD)fe ^i-^ ^i^. ^S-E] 

^ 7}^]JL ^nf. nl-e^-A^ 7l<y ol^efli(WADD)^- ^^ c>:|^efl^(RADD)7> ^^sl^S 

<88> 7l<a o:|^efl>i^ ^1-^ cH^efl^isq- c^s.efl>xS] ^vo^ o1^efl>i7> -^-as^V^a, 7]<U '=>] 

B.^]^9]- ^^ <:>]JE.n^7} 71)4^ ^]3.^ <^B.Z]]^^Si[ ^'atl:^!!- ^^tb^l-. (430 ^>^1) 

<89> 7i<g <>|^Ell^(WADD)^ -a-^ oljcEfl^sl- <H:^el1:^(RADD)S] ^^"^ o:|S.efl>i7> ^"g^V 
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<90> Eflzi ^]S.^\ ^10^-^(310)^ 7114=1 ^S.^ o]^z]]^^ xfl«-oil ^^l^g-sl-ji o^cl-. 7114^ v\is.^ 

cH^Ell^^ 7114=1 ^]S.^ 1:^(CMB2)<^1 tfl-g-s]^ A^a. plls.el cHj^eII^I- M-Bj-^^i:]-. n> 

(CMB2)ollA-l ^S5£|<H<^> ttcf. 
<9i> 7l<a o^^eil^^ ^:^eil>i ^ <H:ti ^>ui-£ -^-^l 7ll4=l ^]s.b] o]^z]]^^9^ ^'U^}^] 

4^ IH1S.S1 l-^«^lAi 7l«a ^^^>i:f.(440 
<92> ;5il 440 ^;^1# £ 5* ^^^\<^ l^c-l ^^t!:i=l-. 7l<a cH:Bell>iS!l- c^-^sfl^i # 

ir: ^^S. 7114^1 °11SS^ o^^ell^ii^ -^^^V^l ^o-^a, ^^7l 7B4^ 011S.S1 ^^o\] ^^^^^o] 

<93> 7l«y <H^5ll:^(WADD)5q- ^W «H-^efl:ii(RADD) # <H:!^ ^7] ^3.^ t>1:£efli 

^ ^# -S-^^l ^^Slo^o) ^cj.^ ^InltVcf. HSli^ ^^t!: °llS.S^ I'^'HMi 7l 

* <^l-B-*m ^"^Icl-. 

<94> -a-^l 7114=1 HS.^ #^oll ^-l^J-£lc:H flWlE-l7|- -^Jl^1-:^1 ^7] <>l:B5ll>:i 

^-§-S)^ ^7l i3ll£El l-^ofl^-l ^# -g-^^ ^19*>J1. >a-7l 7114=1 ^S.^ l:^<HlAi 7l<a ^ 
^«St!:T^.(540 ^;^1) 

<95> 7ioj ^21-21- J^^ol :g.<^t!: °llsel l-^^^fl^i ^^•El'H*^^) ^ ^-f ^# -^^<^1 

'^'SS^^-. ^^M, ^^eflrfi(RADD)oll tfl-g-sl^ v]]s.^ ■i:^(MB2)^ a^w. i^^l 
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7} -R-Jl*>^1 ^^H-S. 7114=1 '^]3-2] l:^(CMB2)o11 7l 
<96> Eflzi T3ll2.el ;«lH-f-(310)^ 1=1^^ ^SLiSlOm 1=1^^-^(320)3. ^7>t!:cf. ZLB\^ 

1:1^^-^(320) tfl^^ ^3.^ s\S.^ixi]^^'])^ ^# <^-^Elli(RADD)oll cfl-§-£l^ c^^t^ 5)3. 
^ t:^^^ ^JKDS)* ifl-§-^^ ^]S.B] T^S^tb^. ^el^ ^i^- 

Ir^^Hl ^-1^^ c11<^lBl^ S. SoflA^ MDOUT^ xiil2.e1 l:^(MB2)ofl x^:^^^ no]B\7} # 

^sl^ ^solc^.. #^ ^^Ittcf. #^ ^(Q)4 ^(D)ol ^el5]cH o;icl-. 
<97> tflu i^lae) ^H-^(3io)fe 7114=1 ^^(CCLS)# ^^>^J^V^ 7114=1 i^ls.ej 

(MB2)<HlAi 7l<y ^*5t!:Cl-. 
<98> 7114=1 ^12-51 1-^(CMB2)«^1 ^^i^J-^ cllolE-l7> ^^3£|5io.£.S., ^j-71 7ll4^ nflas] -i:^<>ll 

7l<a€ dl^^lEiofl ^tb ^c-flolH (update) ^mcl-.(550 ^^1) ol&|t!: ^^S.^ '^cllolH^ 

Eflzi ^H-^(310)<HMi 

^^7] ^]s.^ ^# ^^^Vji, ^7] 71141 ^is-el ^-l^sl^H SZ^ ^ 

jLtt tflolE-ll- S-^^H cfl-S-Sl^ ^]S.^ ■i:^<Hl 7lS^t}-i=l-.(520 ^Tfl) 
<ioo> 7l<y -^^jzf ^# ^z^o] ^o^^ ^^a^ p,]2.e1 l-^^Hl^i =4-*S£l<^<^> ^ ^-^ ^^^1 
-^^^^S ^^SlH-S., <H:£sfli(RADD)<^l cfl-g-£|^ ^]3.^ ^s.(MB2)Sl A-^ti. xi|l2.Sl 1: 

S.o1]A^ -§^3)-^ ^^th^. EflZL tiflS-Bl ^l<H^(310)«^lAi ^^5^1^ cl^Tg ;^1<H ^s(DCLS) 
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<101> 5^1)4^ xi\]S.^ «.S.(CMB2)<^1 7^^^^ cflolEi7l- ^Jl^ cflolE^olH.^ ^^i] ^ 7fl4^ ^]S.^ 1- 

^(CMB2)<^1 ^^^^^o] oi^ o.j,^ cflolEil- ^#^Vc^, cilolEil- v\]3.^ 1:^^ cfl^Sl 

^ A-^y ofls.El 7l<asilo> ^t^. nelJi, 7114=1 ^:&(CCLS)<H1 ^^^H ?114=1 ^S.^ 

1:^(CMB2)<^1 7l<a -§-3}-^ ^*J^>J1, ^IS-Sl 1:^(CMB2)<^1 7l<a^ cllolEloil 

<^cjloiH(update) ^1^4. (530 ^Tfl) ^^:^$] ^c^]o]^^ <^a] Eflzi clla.e^ ;^H-^(310)'^1 ^ 

<102> ol4 t-flolE^o^ 7iog s.^ ^x\6\] ^^^cf. ^, A-^ti. Dflsel ^s.) 

4 ^114=) ^1S.B1 1-^(CMB2)<^1A-1 7i«a -§-^4 •i-^'^1 ^^^-2.^ ^sJsl^S 7i<y ^:i^ 
oijzj. s.^ e^oi^ :g.Alofl oioflo]^ ^ ^ o;^cl-. 42^-^-1 7l<y ^]^^oii3\. ^4^el-'?lol 

^^>^^5. ^O.s ^^>ol Al:^2l ^711- #ol^c|l ?([]^o] Ag7]^ ^^1» «f|^ 

<103> y]o^ ol^Ell^i ^ ^V7l o^^ell^i ^ ^}q-7l- ^1-71 7ll4=l ^]3.^ o]e.^]^9\. ^ 

^l^^^l, ^71 7l*a <H^ell^ ^ ^71 ^# 3.^7} ^j-71 7114^ 1^12.51 <H^2lliiil- 

<i04> 445 £ ^^*l-°i ^ 1=1 7l^ ol^^ell^ ^ ^i-7l ^# ^l^- 

211^ ^ ^]-l47l- 4V7I 7|14^ olcEfl^^al- <a^lSl^, ^1-71 7B4^ Djlae) c>|^5l1rfiSl- ^^1^ 

<H^ell^<Hl ^-S-sl^ ^^-71 7114=1 ^12-el ^^<^]^^ ^«S*>^. ^7l 71)4^ "ilael o]^^]^ 

^ ^^l^l^l cH^ell^oil cfl-g-sl^ ^^z]-^ ^7l x»ilS.E^ Ir^oflA^ ^s^W.CeiO ^Tfl) 

<i05> <>l:^5ll^(RADD)7> 7114=1 ^1^2:1 c>l^ell>iSl- -^^l^lJl, 7l<a «>i^Bll^(WADD)7l- 

7114=1 ^]S.^ o]^^]^^ ^o.^, 7ll4^ ullael 1-^(CMB2)o11a1 :^:5l-^ ^^tb^^. 
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^]S.^ ^]o^a.(310)^ ?fl4^ ^]o] A]j:(ccLS)l- 7114=1 ^]S.^ l:^(CMB2)o.^ <?l7>*l-oi ^■ 
# ^*St!:4. t-]]olBl^ Z. 3<^1^i CDOUT^S S^l^l^H 9X^. 

<106> EflZL ujl2.ei ;^iol«.(3io)^ t:]3.^ ,^]c] ai^(dclS)1- ^^S^><^ ^^S-e) 1-^(MB2) 

<i07> tiVcfl^, 7l<a <H:B511>i(WADD)71- 7114^ v\]S.B] o]^^^9\- <U^]^^. ^# <^-^Hllrii(RADD) 

7> 7114^ nfls-sl <H^ell^sq- "^^lEl^l ^o.^. 7114=1 ^liel l-^(CMB2)oflA^ ^*S^> 
x^]S.5l l-^(MB2)<^lAi =-# ^^t!ri=]-. 

<108> .^71 7]<a ^H-^Efl^ ^ ^7l o]^z]]^7} S.^ ^y] ^fl^:) v\]3,;s]i O^JBefl^zSq- ^^jS] 

^. 7114=1 ^]S.^ ^^<^]^^ ^# ^21-^ ^«i^>:a, >a-7l ^I2.el Ir^oH^i 7l<a -g-^^ 

^sofl 7l<y^ cIlolE^ofl ^tb «ac-llolH (update) ^l^i^.(620 

^^1) 

<i09> 7l<y cH^efl^ ^ -^y] ^# 01^511^71- SL^ ^7] 7114^ t^l2.e1 <^^efl>ifil- ^^l^li^, 

^s^M-. '^l^'B: ^<atl- 1^12.21 l-^<^l>^i 7l<?3 :^^ol :^Aloi1 ^ o^^ 

<iio> ^-s^-^i, 7114) i^l2.sl l:^(CMB2)<HlAl 7ll4l ^^(CCLS)oll -§-^s>o>) s.^ ^2]-^ 

^tb^l-. zie^jn. ai^(ix:lS)<^1 -§-^*H ^1-S-SI 1:^(MB2)s) cfl-g-s]^ a-^u. cflSH^ 

Ir^oil^i 7l<a -^^^ ^^t!-^. ^Hfl 7114^ nflJEE^ 1-^(CMB2)«^1 7l<asl<H<^> ^ cil<^lBl7> A-1 
^lael l-^oil 7]^^ ^ol^S, 7)14) °l]2Sl 1:^(CMB2)<^1 ^7]] ^i^sjo^ o;i^ tfl^lElfe 
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-^Jl^M cflolEiy]- ^cf. ttfel-A^ o]^]^ ^j^^ EflzL Dfls-e^ ;^lcH-?-(310)<^l '^cllolH a] 

<iii> ^1 420 7l<a o1:E.5ilifil cH^ell^^ ^# <>| = efl>i^ cH 

^5l]^7> -^<a^>^l 7l<a '^iH.EfliSq- >^7l C>l:E.Efli7> ^7] ffl^^ <H 

<ii2> ^7] 7l<a <H^efl^ ^ ^^-7] ^^ cH^ell^ ^ ^>M-7> ^j-71 7114=1 ^IS-Sl c>^^&fl>i^ 'a 

^151^^1^ ^^^H 7]<i^ ^31- ^ ^*5t!:i^.(455 ^711) 

<113> ;^1 455 ^7111- £ 7# ^i-S*}'^ # ^i^^Vcl-. 41-71 7l^ <H:^sfl^i ^ ^# 

3ll>b ^ <^:!zL s:>l47> >^l-7l 7114^ ^]3.^ <^^n^^ ^^l^l^, ^7] 7ll4^ v^S.^ o]^^]^^S>\. 

c>ic5|]>-cH] cfl-g-sl^ -^^^ ^71 71141 °il-S.&l 1:^<H1H n^«S*>Jl. ^7] 7fl4=| ^S.el <^ 

<ii4> ^^ <H^Elli(RADD)7> 41 cH^efl^^ "^^l^lJl, 7l^ c>1:e.511>i(WADD)7> 7ll 

41 ^3.^ o]^^]^9^ «^^151^1 ^-2.^, 71141 :^]<^ ^^(CCLS)<^1 -§-^^l-<=^ 7B41 PilS.Hl 
(CMB2)<Hl^i -S^^^ ^^ttcf. atb ^1-2.S^ ^](>| «.(3io)^ cl^^ ^]o] ^^(DCLS)l- 

l-^(MB2)ollAi 7l<y ^^ol ^sjsjt^s. ^t:]._ 

<ii5> til-cfls., 7l^ <>1 = 5ll:fi(WADD)7]- 71141 ^Ise) o1:^ell-h5q- ^^l^lJi, ^# ^^ell^i(RADD) 
71- 71141 Dfl-E-el o^cefl^ifi^- ^^l£l;^l v\]s.^ ^^(CMB2)oll 7l <a ^s^sf 
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<116> .^71 7l<a <H:e.E^1>^ ^ ^7] o]:e.^]^7} s.^ ^7] 7fl4=l ^]S.^ <^^]^ 

^71 nflas^ l-^oil 7l<a^ eflolE^oil ^tb «yc-flolH(up(iate) ^M^.(720 

<117> 7l<y <H:^Sll:^^ ^ 4^7] ^# o:i^5lli7> S.^ ^7] C>]^efl^Sq. <a^]^ia, 

71^ ^^3). s.^ ^^o] 2.= 7)1^ illasl l:^(CMB2)<Hl>^i ^^Sl<H<=>> ^i^ltb^. 
^sIM-. -^"^t!- ^l£s1 l-^<^>^i 7l<a -i-^uij- s.^ f-^o] :^Aioii ^ oj^^ 

<118> irl-H}Ai, ?fl4:] Dflse^ 1-^(CMB2)<^1A^ 7fl4^ ^l^H ^^(CCLS)<^1 -S-^^V<^ ^# -^2]-* ^ 

^t!:i=f. ^]o] <0 J:(DCLS)<^1 -§-^*H i^lael l:^(MB2)Sl tfl-§-£]^ a] w. 

l-^oi]A^ 7]«a =^^13:4. ^2fl ^fl4^ ^]S.^ l-^(CMB2)oil 7l<y£]olo]: ^ T:-ilo]El7> 

^ t^las] l-^o]] 7l^J^ ^o]E.S., #^(CMB2)<H1 ^^11 7;\^^^o] x^]o]B\^ 

-^3L*M c-ll<^lBl7> ^irf. ic)-2l-A^ ole-l^V Bflu t^flSEl ;^1<^-^(310)<H1 «ac-11<5lS a] 

<ii9> 450 ^;^loflAi ^y=^^ ^jz)., ^7] 7]^ o^^efl^ ^ ^^7] c>|:^efl>i 7> S.^ ^7] 

^ ^7l ^# cfl-§-^^ ^iS A-lti D]l2.sl Ir^oilAi 7l<a ^ s.^ 

^*5t!:^.(460 ^5^1) 

<i20> o] ^ o.^ 7|<y o]j=5^i>^(WADD) ^ ^# «H^efl:i^(RADD)7]- nfs v\]s.EJi 

^ ^1^*>J1 9X^ ^•^<=>]^. unsei ^^oi ^l^sl^o.^^. 2]-z]-o| ^^a. ^112. 
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<121> z^- A-la. M.^^ r]3.^^ ^ 9X^ ^3.^ liES. ^til^VJl SX^, SE^ 7] 

<i3 «^:E.efl>; 1::^^^ ^# <^-E.2^1^ t:]3.^ 2fl^7> ^^2^ o.^ ^B^Sl^H 

<122> ^1 410 ^;^l<Hl^i, ^7] 7]<U ^^efli ^ ^ *>M-^ 

<123> oj^^ >^V7l 7|o^ <H^ell^ >a-7l =■# cH:^Sfl:i7> ^7] ^]SL^ O^^efl^i^ <a 

^1^^. ^7] 71)4=1 <>|:^efl:^^ -^^l^ 7l^ <H:E.e)l:±i S.^ c>lHS)l^i<^l 

7l^g c>1:B5ii^(^ADD) ^ ^# <>1 = 5fli(RADD) ^ <Hi^ *>i4^<^l ^y^^^ ^^m. 
<124> ojufl^ 'a^Sl^ <^1^2ll^7> 71)4^ O^JBEfl^iSif 7114=1 i^lSBl l:^<Hl>H cfl 

-5-51^ -^^^ ^^s^l-ji, 7114=1 ^S.^ «^l^ell>ifi1- ^^isl^l ^S.^ 1-^(MB2)<^1^^ cfl 

<125> 7l<y cH^ell>i(WADD)'?}:ol ^a^slji, <^^^ 7]'^ <^^efl>i(WADD)7> 7ll4=l ^3.^ <^ 

:^ell>hsq- <a^mcl-^ 7114^ ^3.^ 1-^(CMB2)<H1 7l«a ^3)-^ ^^flS., 
^-^el]:^(RADD)'?>ol ^a^slJl, ^# <H-Bell^(RADD)7> ^114=1 ofliEl o^jce^j^sq. <^^]^ 

7114=1 1^1-S.el 1-^(CMB2)<^1 -S-^^ ^«5t!:cf. oinfl nflzL Dfla.Bl ;HH^(3io)^ ^114=1 
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^1<=>1 <;d^(CCLS)# 7114=1 1-^(CMB2)<^1 7]<^^ -i-3]-oi ^^S^. 

<126> oj^^ ^7] 7]<Q o1 = efli >g-7l ^# <H:^5l1^7> ^7] 7'fl4=| ^ISLe) 

^]^^] 7114=1 ^]2-B] <H:£Sll:±:fil- "^^IS)^! 71*^ ^# <^:^efl 

<127> :£ 8^ ^ ^^^21 ^^ ^^^^>^ El-ol^J:£o]cl-. 

<i28> :£ 8# %i-S*>^. #^ ^JiKCLK)^ ^7l7> £ isl >aJ:(CLK)sl tl: ^71^1 

^o]^9X^^ ^ ^ Sitq-. ^, ^J:(CLK)sl ^Jxl-^7> 2HI) #71-^ 
<129> f^sflofl^ 7l<y ^tb ^-]^ =.# e^-^ol ^:£(CLK) 

^ ^ ^71 ^oVcHl ^X>^0-S. «?l<Hl<ill: ^^(CLK)^ ^7l# #7ll ^o] o:i3^ 

<i30> ZLe^i4. ^ ^^ofl al-^ ^^ s\s. ^ «J-^oil o^^l-ig, £ 8^]^^ -y: ^ 

^tb 5l-<y(WLl)4 7l^ el-<a(WL2)ol ^^(CLK)^ tt ^7l ^ 

<131> ^ ^Vig o. ^■^7]. ^slSlJI, Als^ tb ^7] ifloll 7]<U cH^^efl^^ ^# ^ 

^efl:^!-!- 3.^ ^ ^^ ^S.o\] cfl^H ^-g-€ ^ 9X^. cflolE-l^ c-flolE-l 

#(SDR: Single Data Rate) o]^ ^(DDR: Double Data Rate)S ^e)^ ^ 2E 

<132> ol^l-oflAlsq. ^Ol xg^HlA-lollA-l ^AHl7l- 7llAlSl5iC)-. C^7lAl S.^^ -g-O^-i-ol 
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olSj]^ ^Olc^.. nl-Hl-Ai, ^ ^^Q^ ^^tj. 7l#^ iJl'^^fe ^-^^ S^^^ig^Sl 7l 

^Ifisl 1-^* 4n^7flsl A-^ti Djlae^ Ir^o.^ ^^*>^. A-^Hi 0112.2:1 

>i s.^ o^J^efl^ c^^ig sfl^l- ^yj^VD^, ?fl4=l ^w]^r> 

^ ^ ^floflA^ E-t- ^2)- ^ 7l^ -^^I-O] nflael 7fl4^ ^]S.^ l-^ofl 

9X^. 
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11 

^1-71 i^flasi #^1-<H1 cfl^si^ 7114:) niis.e:i ; ^ 

71 <a <H = ell>i ^7] ^% oicefl^ofl ^^^>o^ ofliel l-^l: ^ ^^.7] 

7114=1 i^lS-el 1-^*<^1 ;^-l^€ Cll<>lB^» ^#*>7m- ^7] v\]S.^ ^ ^7l 7114^ DflS-el 

1:^1:5. >y-7l c-llolBll- 7101^1-^ tflu Dlla.Bl ;HH^» ^wl*>^. 
^V7l EflzL Dllsel ;^H-^^, 

>a-7l 7l<a OlJE-ell^ ^ >a-7l «^l^ell:iSl o\^^^7\ ^<^^ ^-f , ^7] Z^o] 

^# -^^^ 7l<a -^^l-ol .^71 1311S.B1 l-^a). >a-7l 7114=1 °I1S.S1 1-^«^1 ^^^A ^ 

^1<^1 ^^H^m ^* b:>^ 5)5.. 
2] 

^1 1*J-<^1 SZ^l^i, 

^7] 7l<a ol^Bfli ^ >^1.7l Ol = efl>:7> ^^-71 Zl-Zl-^l 7l ^ ^ ^# <H 

^sll^oil cH-^-sl^ A-ls. cl-€- 2711^1 A^u. D]]s.sl Ir^-i-ol 7^^ cq^T^ 51^ ^ o. O.^ ^1- 

31 

^1 l^M 3Xo]^^, ^7l 2l^^. 
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^2^51^ 7l<a cH^sfl^ ^3.^ <=>]^^]]^ ^3.^ sflil- ^wla^V 

4] 

^]S.^ 71)41 ^]S.^ 1:^^ ^VM-^ ^lael ^<^1 cj^-g-s]^ ^^i-2.^ ^ 
51 

6] 

^7] 7114=1 °lla.sl ^^^] ^7] A-iy. Diis.el 1:^5^ cH^efli* M-Bl-ufl^ 711 4=1 

i:^laEl o^JE.ell^ ^ ^1-71 71141 ^]S.5l l-^oll ^^^^^^o] t\]o]E.]7} ^^^l"^ -B" 

Jl ^i^^V^ ^^1^5. B^>^ ^s.. 
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[^^^% 7] 

-^7] ^# -^2]- ^ 7l^ -^3)-^ -^Alofl ^^S]^ *m SIS.. 

[^^*^ 81 

^7] 7l^ = ^ ^71 ^# <H^2^1^ ^ *>M-7> ^j-7l 7114^ i^lSEl = ^ 

^7] 7l«a <H^2fli ^ '^-71 ^# ol:E.Ell;i7> >a-7l 7fl4l ^IS-^l O^JBefl^iS^- ^^l^l 
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91 

^>7] <>1:E.efl^^ o]B.z]]^7} A^s. cf^- 

^1-71 7]^ ^^efli ^ -^7] ^# 0^:^511.^1 ^ ^l-M-7> ^7l 7114=1 ^l-E-fil <:H^£fl^^ 'U 

^7] 7l<y <>l^£fl^ ^ ^^7] ^% o]B.^]]^7} S.^ ^7] 7114=1 ^IS-el o^cg^j^^sq. 

^^-71 7114^ xi^s.^ l-^<Hl^i ^# ^2)-oi ^7] t^laal l-^oflA^ 7l<a ^^l-o] ^ 

^1-71 7l<y oi^efl^, ^ ^V7i s.^ ai^efl^,^]. 711^ ol:E.ell>iS!l- <^^1 
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^ >a-7l 7log ^X\o^] ^^S)^ ^^-^S ^S. 

10] 

c^lolE-l #(SDR: Single Data Rate) c11o]e-1 ^(DDR: Double Data Rate)S. 

<^^n ^^-^S- ^s. 

111 

^V7i zi-z^-o^ Dflse] l-^oi] tfl-§-£iT3^, 41^21 ffl4=| ;^1<H ^:£<^1 -§-^*M ^"I^J"^ n^]^] 

7> #^Sl7lM- t-l]clE-i7> 7]o^S\^ 4^7)121 ffl-:) t^IS-E^ Ir^l" ; 

7l<a ^^ x];^ s-^ AiiH Ai^^ >^V7] 7] <y o^jE.efl^ ^71 oijcefl^^ 

<^^% ^i<Hi n:i-2} ^7] c-ijoiE^oi 7i<a ^ ^% ^^^o] ^x\d^ ^f.^s\^^ >^7] ^^^^ ^^o^ 

49-33 



1020020065682 ^^ ^^>: 2003/10/23 

12] 

^1 mHi 9X<^^^, ^^^^^^ 

13] 

^ §m ^S. 

[^^^J- 14] 

^efl>i<Hl ^-g-s]^ A-ls. 27fl^ a-^u. oflS-e^ ^^^o] z^-z^- iq^ig s)^ ^^.^S 
^ sis.. 
15] 

^1 11*J-<^1 Sl^^i, 
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^1^ ^lael ?1]4^ niis.si ^-^^ ^>q-£] nflae:! >ioi] cfl-g-s^^ ^^^s. ^■ 

^ ^^ sis.. 

[^^^J- 16] 
17] 

1^1 ae| o]^^]^^ ^ >^V7l 71] 4i ^1-E.Hl Ir^^l ^■l^Sl<H el1olBl7> ^51*1:^1 ♦ ^^^^ ^ 

Jl ^211- >H^s^>^ ^^-2.^ Sis.. 
18] 

^1 17*J-«>11 9X^^^, ^7] Efln Ti|is.e] ^H^^, 

^7l 0]B.i^]±:7} A-^S. .§-<^^ ;^ o.^ 

^7] 7]<U '=>]^^]]:^9]■ ^7] ^# <>i:^ell^ ^ o:|2=: ^^7] v\]3.^ ^^^^i^ 

^^^W ^7] Cl^^ 71H ^S* ^A^^M ^# ol:cefl>^o11 cfl-g-Sl^ ^7l Ti\]3. 
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[^^^j- 19] 

^7l ^% o^J^ell^^ ^^A^7\ :^<^^ 

71^ <H^£fl:i ^ ^^7] ^# ol^ell^i # ^l-^7> 7114^ v\]s.^ o^H-eflrfifil- ^ 

^1^1^, 

7114^ ^>S^H ^7l 7114^ xillS-Sl C>l:^Ell^i4 Ol:^5il>^^ofl cfl-g- 

^7l 7114=) ^]fi&l l-^-^l^i ^«S*>:a. ^^71 t:1s^ ^]o1 aijh- ^^j^h 

>^7l 7l<a % >S-7l ^# <H = efl>i7> R.^ ^7] ^S.^ ^^ISj 

7114=1 :=^H ^S.^ ^c)-7l 7114^ I'll S. el ^^^]^^ ^%: ^«5^>^. 

71 Cl^^ ^>^3^><^ ^7] PllS-E) Ir^oflAi 7l<y ^^^1-1^. 

-^71 ^# ^21- ^ >^7l 7lSJ ^3}-^ ^AHl ^^Sl^ ^^1-^^ ^S.. 
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(^^^j- 201 

^7] ^# <H:Befl>iSl 0]B.Z]]:^7} ^^S. ^-f , 

^7] 7]<?] ^ ^7] o\B.Z]]^ ^ t\y^7} ^7] 7114=1 01^511^5^- ^ 

^^7l 7114=1 ^71 7114^ ^]S.^ o]^^]^Si\. ^^1^ <H^5fl>,oil tfl-§- 

^71 7114=1 ^ISH^ ^7] ^]o] X];^^ ^Aj^>o^ ^7] 7]] 

4=1 t^lS-el c>1:^ell>iS!l- <a^l5l^l o^^eil^^oil cfl-g-sl^ -^^^ ^7l pil2.E| l-^-^ll^i 

>a-7l 71 <a <^:=Bili^i ^ ^71 <H^eil>i7> ^7] 7114^ nflS-e] <^:bs11^s1- ^^isl 

^, 

?11^ ^^^J^H 7114=1 ^ls.el l-^ofl^^ ^^ ^^m:^, ^ 

7] t:!^^ ^]o] Al^^ ^^fi^H ^7l I'llJS.el 1-^oilAi 7l<^^ ^3}-^ ^^^V^^^. 

^>7l 7l<a <>|-^5ll^ ^ ^71 ^# <H:^eil:i7l- 2.^ ^7] 7fl4=l ^IS-^l <H:^sllisi- 'U^]^ 

^1 

^7] cl^^ ^^^5^>^ -a^^ ^1-2. el 1:^ ^ 7l<y ol^ell^ ^ 

^71 ol^ell^oil tfl-l-il^ cfs- ^iSBl l-^<HlAi 7]o^ -^^ ^ ^# 

^1-71 ^% ^ ^71 7l<y -§-Aloll ^^Sl^ ^^^S. t}^ Sis. 
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[^^^% 21] 

^]o]B\ #(SDR: Single Data Rate) JE^ '^]^ t-fl«^lB^ #(DDR: Double Data Rate)^ 

<un ^^1-^^ sis. 

22] 

(a) ^^B] ^ ^7] ^^7] 7]<^^ <>\^Z]]^Q]- ^^7] ^# 0]^Z]]^7} S.^ <^^^S] 

» 

(c) ^^7] 7l^ <^^elliSl ol^Sll^^q- ^7] =-# <H^5)li:Sl >a-^ o]^^]^^7} -^^ 

^>^, 7l<y <H-^sll>i^ ^7] =■# oice|^7]. ^^o] 1311a. el o^l^efl^stl- -^^atb^ll- 
^^*>^ ^711 ; ^ 

(d) >^7l 7l<a <H:=efl:iiSl- >^7l ^% o]^^]^ ^ o]2=. ^}i^S. ^7] 7114=1 ^3.^ 
^"^^H ^J^'S, -^-71 o1^e1]^<=Hl tH-§-sl^ ^71 TJilsB] 1-^<^1A-1 ^# ^ 
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23] 

^1 22*J-o11 ^o^A^, >^7l (d) ^.^1^, 

(di) 711^ D]is.5:i 1-^<H1 ^i^vs|oi o;^^ ciioiEi7> ^jLtt^li- ^^^>^ ; 

(d2)^l-7] 711^ ^S.^ Ir^oil ;^i^J-£l<H ellolE^7l- -^-Jl^W ^-2.^ ^o^7l 

=^-^*>^ ; 

(d3) 7114=1 ^S.^ 1:^<H1 7l^^^ t-llolEloil ^^^^ 'gellolHCupdate) ^1?1^ 

^^1 ; 

(d4)>a-7l 7114=1 tfflae^ #s.oii ^-l^J-sl^ t-floiEl7> -e-JL^V^ >a-7l ^# o^^efl^^oii 

tfl-g-51^ ^71 nflS-Sl ^^^>J1, -^71 7114^ v\]S.^ M.^6\] 7;\^^S\o] ^ 

^ ^S.^ cfloiEil- i^H-S-sl^ ^]3.E] l-s-ofl 7l<a^>^ ^;^1 ; ^ 

(d5)^l-7l 7114^ i^lael Ir^oll 7]<U ^^S^}^, ^>7l 71141 i^^liH^ Ir^oll 7l<y^ 

c^lolE^oil ^^r-llolBCupdate) ^171^ ^:^]% ^«l^m t}^ t^]^]^]^ 

241 

;5fl 22«J-<^1 9X'^^^, ^^7] 7114=1 tiflael o:i^Efl>i^, 

^7] 7114=1 °llS.2l 1:^<^1 cll-g-^^ ^7] A-lti. D112.E) Ir^fil o^jcefl^^^ ^Bj-xfl^ 

^^1^^ 3:>^ tii<^iEi^ ^^ ^^3]- 7]<u -^AHi =^^^>^ 

49-39 



1020020065682 ^^ <U^}: 2003/10/23 

I^^^^J- 25] 

^1 22^M ^^^i. ^1-71 (c)^, 

(cl) ^7] 7l<y <H:=^1>; ^ ^7] ^# oi^eil:^ # ^}^^7} ^7] oflS-Sl «>1:Belli 

(C2)>a-7l 7l<a olJ=5fl^ ^ ^7l ol:=efl:i7l- S.^ ^7] 7fl4=| ^l2-B^ ^H^^^fl^^ ^ 

^is]^. ^7l 7114=1 i^ls.el lr^<^l^i ^# ^71 pllse) 71^ ^^51-^ 

^7] v\]s.^ M.^o\] 7]'^^^ no]B\6\] <ai:-iloiE( update) ^1^1^ cfTfl^ 

26] 

^1 22^J-oll S!X<^^^, ^7] (b) ^^1^, 

(bl) ^7] 7l<y o1:^ell>h^ ^J-^ 0]^z]]^9]. ^7] ^# c>|^Bll^o) Aj.^ C>\B.^]^7} ^ 
•^^H ^-^^ ^7l 7]^ olJE-Efl^al- >a-7l ^# '>1H.B]1>17> -S-7l 7ll4=| ^]S.^ o]^z]]^9^ 

(b2)'a-7l 7l<a <H^efl^ ^ >5J-7l <H:Bell^ ^ <Hi:i *>M-7> ^7l 7114=1 DflS-Bl ^:e. 
Bll^sl- <^^^l£l^, ^7] 7114=1 ^isel o^ = efl:isq- <a^l^ o^j^ell^oll cfl-§-sl^ ^V7l 7ll4^ 

^oM °flS.el 1-^«H1A-1 ^^^}^ 1^:711 ; 
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(b3) ^7] 7l<a ^ ^# <^B.i^\^^7} 3.^ >^7] ^]3.^ o]B.^]^iSl\. 

* ^^t!- ^, ^^71 ^s-di 7l^^ cIlolBloil <acilolH(update) ^1^1^ ^ 

^1 ; ^ 

(b4)^i-7l 7loj c^cefl^^ ^ ^1-71 ^# o^:e.511>i7> S-^ 7114=1 oiliej <H^efl^^ 
^15)^1 ^ifl^ ^ ^7l 7l«a <H^efl>, ^ ^y] s.^ o^^efl^oil cfl 

-§-£)^ A^S. Cf^ A^W T^lS-S^ l-^oflAi 7l^g ^3)- ^ S.# ^^^^ ^^1* ^Hl^>^ 

27] 

^1 22«J-<H1 ^c^^A^. >3-7l (a) ^^1^, 

(al) ^1-71 71^ ^ ^71 =-# ^ -3-71 

^11- ^^^>^ ^711 ; 

(a2)^J^^ ^7] 7l<a <^:^Bll^ BE^ >S-7l ^# o1:e.b11^7> ^7] 7114=1 tJiiae^ <H = 5ll>x 

9\. ^^ISl^a, ^7] 7114=1 ^IS-Sl c>1:^5lliS!l- <^^1^ 7l<a <>1:=Blli ol:c2^]>^,6)] tfl-g- 

(a3)^^€ ^^7] 7l^g c^i^efl^ >^>7l o^jcefl>i7> ^i-7l 7fl4=l ^Ise:) c>| = efl>i 

^ ^^l^^l ^A^, 4>7l 7114=1 ^iS-el ^^l^l^l 7] 'a ol 

^efl^cHl cfl-g-sl^ -^^^ >^V7l r^ls.el Ir^^^l^i ^^^}^ ^:^]% ^n]t}^ o.^ 
^ c^lolE^ol s.^ ^2}-5zf 7l<y -g.^^ :g.Aloll ^^^>^ 
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28] 

^7] ^]S.^ 1-^ tfl^^ A-ls. cf^- ^^ti. ^1S.B1 1-^^ ^ c>1^5fl^i# 7> 

i^lS.el «^ ^71 7114=1 ^ISej 1:^^ ^Ms] uflasl ^<:.fl cfl^sl^ o.^. ^i- 

[^^^*ch 291 

{^^^^ 30] 

22*J-«^1 $X<^^^, ^7] 

t\]o]B\ ^(SDR: Single Data Rate) <^1^ cllolB] ^(DDR: Double Data Rate)S. 

''^n #^1-2.^ *m t-llclElSl ^# -^^3)- 7l<y -^31-^ -^AHl 
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is. 6] 



og 



445 



^^7| ^ <H = Bjl^ 7f|/M DflSEj 

7m ^?>"5^□i ^^7| M^Ofl 



-610 



-620 



[£ 7] 



455 



mg^fc 784i| DIISEI M^OllAi 

^^7| Diissi m^o\w 



^IJSU, 011221 M^OflAi 7|oJ >N|H^^ 

g^cHI 7|oj^ qioiEioii SMM 



-710 



-720 



49-48 



1020020065682 



^ 2003/10/23 



is. 8] 




49-49 



